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METHOD OF OPERATION (Jv 6^' 

2ES2 CIRCUIT 

Final Multiple Test Lines For - Testing Incoming Selector Citcuits (Mechanical) 
Having Four Party Semi- Selective AC Ringing - 95 - 110 Volts - Automatic 
Routine Selector Test Frame - Power Driven Machine Switching Svstera, 


1, This circuit is used with either an automatic routine test circuit or 
manual testing circuit to make tests on inter-office machine switching B and 
intar-office key indicator incoming selector trunk circuits which have super- 
visory relays both on the tip and ring sides of the circuit and also to make 
tests on inter-office and local incoming selector circuits which have super- 
visory relays on the ring side only all of which are arranged for four party 
semi-selective ringing. This circuit is arranged to test for premature tripping 
false tripping and timely tripping of the ringing relays in the incoming se- 
lector circuit and also test the supervisory relays on the ring side of all 
incoming selector circuits. After the supervisory relay on the ring has been 
tested an additional test of the supervisory relay on the tip side of inter- 
office machine switching B and inter-cffice key indicator trunk circuits are 
made, 

2. The test line circuits are cross connected to the final multiple but 
not cross connected to either line switches or line finders. The incoming 
selector under test seizes a final selector. The final selector circuit is 
directed to one of these test line circuits either automatically by the routine 
test circuit or manually by a machine switching B operator who writes up the 
necessary test number on the keyboard. When the supervisory relays are tested 
disconnection takes place restoring the test line circuit to normal. 


3. When the terminals of this circuit are seized by a final selector cir- 
cuit, battery is connected to lead S operating the CO relay which locks through 
cam Q when the 3-1 switch advances to position l-l/2. When the incoming se- 
lector circuit under test has advanced to trunk closure and its ringing posi- 
tion, the R relay operates through cams P and 0 cn the first interval cf ring- 
ing current supplied by the £ ring interrupter brush in turn operating the R-l 
relay. The operation of the R-I relay (a) closes a circuit through interrupter 
brush #1, PU-1 lamp, cam 1, R-l relay, cam D, break contacts of PU-1 and PU-2 
relays to battery through, the winding of the PU-2 relay and (b) from ground 
through interrupter brush #2, PU-2 lamp, cam H, ®-l relay, break contacts of 
the PtP-2 and PU-1 relays to battery through the winding of the PU-1 relay. If 
the ringing current being supplied to the testing circuit is through inter- 
rupter brush #1, the PU-1 relay operates through the interrupter brash set 

#2. If the ringing current being supplied to the test circuit is through 
ringing interrupter brash set #2, the PU-2 relay operates to ground throng 
interrupter brush #1. 

4. Either the PU-1 relay or the PU-2 relay operated locks to ground on 
cam K and advances the switch to position 2. Should ground be connected through 
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either one of the P.U. interrupter brashes, a circuit is closed through the 
associated I or H cam, contacts of the PU-l relay to battery through the wind- 
ing of t-ne PU relay which operates and Iccks to ground on cam K preventing 
further functioning of the testing circuit until disconnection takes place. If 
ground is not connected through either one of the PU brushes, 'the PU relay does 
not operate allowing the switch to advance to position 3. During the silent 
period between the two rings, the R relay releases in turn releasing the R-l 
relay. 'The R-l relay released closes a circuit from ground on cam J, make con- 
tact of the CO relay and break contact of the R-l relay, cam F, break contact 
of the PU relay to battery through the R-l magnet, advancing the switch to posi- 
tion 3. In position 3, the R relay reoperates on the second ringing period of 
two ringing current, re-operating the R-l. relay. The R-l relay operated closes 
circuit from ground on cam J, make contacts o^ the CO and R-l relays, cam D, 
break contact of the PU relay, R-l magnet bo battery advancing the switch to 
position 4. During the ringing interval the R and R-l relays re-operate but 
perform no useful function. When the #1 brush set of the PU interrupter makes 
contact with grounded segnent a circuit is closed through contacts of cam I 
and make contacts of the PU-l relay (assuming this relay operated in position 
#1 of the test switch), contacts of cam R to battery through the inner winding 
of the PU relay, which operates. Upon the next ringing interval the R and R-l 
relays operate closing a circuit from ground through cam J, make contact of the 
CO relay make contacts of the R-l relay, cam F, make contacts of tne PU relay 
to battery through the R-l magnet advancing the switch to position 5. 



PREMATURE TRIPPING TEST 


5. In position 5, the R relay is disconnected from the ring side of the 
testing circuit and connected through cam P, break contact of the PU-2 relay 
to the 2 ring interrupter brush set #1. During the next ringing interval, 
ringing current is supplied to the test line circuit from the incoming selector 
circuit under test and is also connected through interrupter brush #1 and break 
contact of the PU-2 relay to ground on cam 0, through the winding of the R re- 
lay which operates. The R relay operated operates the R-l relay which closes 

a circuit from ground through its make contact, cams D and E (R-l) cam B, (R-2) 
to battery throu^ the R-2 magnet advancing the timing switch out of position 1. 
Ground through cam K to cam 3 carries the switch to position 9. As the R-2 
switch is passing through positions 2 to 7-3/4, the A, 3, C and D resistances 
are connected across the tip and ring sides of the test circuit through cam L 
(3-1) and cam E (R-2) to make premature tripping test on the ringing relays in 
the incoming selector circuit under test. During th8 silent interval between 
the 2 rings, the R and R-l relays release. The release of the latter relay 
connects ground through its break contact and cams F and G (3-1), cam 0 (R-2) 
to battery throu^i the R-2 magnet advancing the timing switch to position 10. 
£ith the operation of the R-l reiav on the second ringing interval, the R-2 
switch advances out of position 10. Circuit: ground, make contact of the R-l 
relay, cams D and E (R-l) cam B (R-2). Ground throu^i cam K and cam B carries 
the switch to position 16. 

6. As the timing switch, (R-2) is passing througi positions 11 to 16-3/4 
the premature tripping of the ringing relays is tested a second time by ccn. 
necting the A, b/c and D resistances across the tip and ring of the test cir- 
cuit through cams L and H. Upon the release of the R-l relay after the second 
premature tripling test, the R-l switch advances to position 6, from ground 
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through the break contact of the P-1 relay cams ? and O' (R-l) cam D (R-2) R-l 
magnet to battery. The same ground closed through cam 0, can 0 (R-2) advances 
the timing switch to position 1. The operation of the R and R-l relays on the 
first period of the next two ring interval, advances the R-2 switch out of 
position 1. Circuit: Ground make contact R-l relay, cams D and S, cam 3 R-2 
switch. The switch is carried to position 9 by ground on cam K. 

7. As the R-2 switch is passing thrcu^i positions 2 to 7 -3/4 on the second 
revolution, the A, 3, C and D resistances are connected across the tip and ring 
of the line through cans L and H to test the premature tripping of the ringing- 
relays in the incoming circuit a third time. The release of the R and R-l re- 
lays during the silent period between the two rings advances the R-2 switch 
to position 10 from ground break contacts of the R-l relay, cams P and G and 
cam C (R-2). With the R-2 switch in position 10, ground through the break 
contact of tne R-l relay, cans F and G (R-l), cam D (R-2) advances the R-l 
switch to position 7. In position 7 the R relay is again connected across 
the tip and ring side of the test circuit and operates on the second period 
of ringing current if the ringing relays in the incoming circuits have not 
tripped prematurely. If the relays have tripped, the R relay does not oper- 
ate and the test circuit is held in position 7 until disconnection takes place. 
With the R relay operating on the second ringing period, the R-l relay oper- 
ates and advances the R-l to position B through contact of the R-l relay, cam 
D, break contacts of PU relay R-l magnet to battery. 

3. During the silent interval between each two 2 ring periods the R-l 
relay releases and advances the R-l switch to position 9 through cam F and 
break contact of the PU relay. Upon the next interval of 2 ring current, 
the R and R-l relays re-operate, the latter closing a circuit through its 
make contacts cams D and E, cam 3 (R-2) advancing the timing switch out of 
position 10, ground on cam £ advances it to position 18. As the timing switch 
is passing positions 11 to 16-3/4 of its second revolution, the A and B re- 
sistances are connected across the tip and ring of the line through, cams L 
and'H to trip the ringing relays in the incoming circuit* During the silent 
interval between rings, the R and R-l relays release advancing the R-2 switch 
from position 18 to position 1. 'Then the R-2 switch enters position 1, the 
same ground through the break contact of the R-l relay, cams F and G on R-l 
and cam D on R-2 advances the R-l switch to position, 10. In position 10 the 
R relay is again connected to the ring side of the test circuit and incoming 
circuits to verify the tripping of the ringing relays in the incoming se- 
lector circuit. If the ringing relays have not tripped the R relay operates 
on the next interval of ringing current in turn operating the R-l relay which 
locks through cam D to ground through the make contact of the CO relay and 
cam J. The test circuit remains in this position until released by dis- 
connection. 

9, If the ringing re lavs in the incoming selector circuit are tripped, 
the R and R-l relays do net operate but the TP relay operates in a circuit 
from battery through the cams N, I, H and G resistances, tip side of the test 
line and incoming circuits to ground. The operation of the TP relay closes 
a circuit from battery through the inner winding of the PU relay make con- 
tact of the TP relay make contact of the PU-1 relay, cam I to ground on the 
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P.U. interrupter brush #1, operating the PU relay when the ringing’ interrupter 
sends its next interval of current. (HOTS: This is the same interval of cur- 
rent that would operate the R relay in case the ringing relays in the incoming 
circuit are not tripped). With the PU relay operated a circuit is closed in 
position 10 of R-l from ground on cam J, through the make contact of the GO 
relay, break contacts of the R-l relay, contacts of cam F, make contact of PU 
relay to battery throu^i the R-l magnet advancing the testing switch to posi- 
tion 11. As the switch leaves position 10 the PU-1 relay releases. In posi- 
tion 11, the R*1 relay is put under control of the 149 interrupter. 



10, When the brushes on the 149 interrupter make, ground throue^i the in- 
terrupter and cam C operates the R-l relay advancing the R-l switch to posi- 
tion 12 through cam D and the break contact of PU relay. When the brushes on 
the interrupter break, the R-l relay releases advancing the R-l switch to posi- 
tion 13. In position 15, ground is connected through cam J and the A resistanc 
to the ring of the circuit for a soaking test of the supervisory relay in the 
incoming selector circuit. 



TEST 0? SUPERVI S ORY RELAY 


11. Upon the make of the interrupter brushes, the R-l relay operates and 
advances the R-l switch to position 14. When the interrupter contacts break 
the R-l relay releases advancing the R-2 switch to position 2 through cams 

F and G, cam C (R-2) to battery through the R-2 magnet. When the interrupter 
makes contact the R-l relay operates advancing the R-2 switch to position 3. 
Circuit: Break contacts of the R-l relay, cams F and G (R-l) and cams 0 (R-2). 
With the R-l switch in position 14 and the R-2 switch in position 3, a circuit 
is closed from ground through cam E (F.-2), cam M, (R-l), B, D, C, 3 and A re- 
sistances or the C, B and A resistances depending upon the type of supervisory 
relay being testedj ring sides of the test line as an operating test of the 
supervisory relay in the incoming selector circuit. 

12. Upon the next opening of the interrupter contacts, the R-l relay re- 
operates advancing the R-2 switch to position 4. With the R-2 switch in posi- 
tion 4, the operating resistance is open at cam E and the releasing capability 
of the supervisory relay is tested through the A, B, 0, D, 3 and F resistances 
in series which are connected to ground through cam K. (R-l). With the make 

of the contacts on the 149 interrupter, the R-l relay operates advancing the 
R-2 switch to position 5. The R-2 switch is advanced through positions 5, 6, 

7 end 8 under control of the 149 interrupter. In position 5 an operating test 
is applied in position 6 a release test is made and in position 7 the oper- 
ating test of the supervisory relay is again made. With the R-2 switch in 
position 7, ground throu$i cams 3 and F (R-2), cam B (R-l) advances the test- 
ing switch to position 15. With the R-2 switch in position 8, ground through 
cams E, F amd B advances the R-l switch to position 15. 

13. In position 15 of the R-l switch an operating test is of the super- 
visory relay on the tip side of the line is applied from battery tnrough 
cam N, G, resistance (45 ohms) over the tip side of the line. This low re- 
sistance permits a soaking current to flow through the winding of the super- 
visory relay. On leaving position 15 a releasing test is applied through 
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cam IT and 6405 ohms resistance. V/ith the release of the R-l relay, the R-2 
switch advances to position 3 and closes a circuit from ground through the 
contacts of cams E and F (B-2) cam B on (B-l) to battery through the R-lra 
magnet advancing the switch to position 16, As the E-l relay alternately 
operates and releases under control of the 149 interrupter, the R-2 switch 
is advanced through positions 9 to 14 inclusive. In positions 10, 12 and 
14 of the R-2 switch, the supervisory relay on the tip side of the selector 
circuit under test is operated from battery through cam IT (B-l) can 0, (R-2) 
H and G resistances over the tip side of the line, final and incoming se- 
lector circuits to ground. In positions 11, 13 and 15 the operating cir- 
cuit fcr the supervisory relay is open at cam G (R-2) and the releasing re- 
sistance I is connected in series with the G and H resistances. When the 
R-2 switch enters position 15 a circuit is closed from ground through cans 
E and P (R-2) cam B (R-l) to battery through the R-l magnet advancing the 
testing switch to position 17, the A cam advancing it to position 18. Both 
the B-l and R-2 switches remain in position 18 until disconnection takes 
place in the incoming selector circuit. 

DISCOHKBCTIOK 

14, The operation and release of the supervisory relay in the in- 
coming selector circuit serves as a disconnect signal. When the final 
selector circuit releases the terminals of this testing line circuit, the 
CO relay releases and connects battery through its break contact and cam 
Q to the S terminal holding this circuit busy to other hunting final se- 
lectors until it is restored to neural. The release of the CO relay sELso 
closes a circuit from battery through the winding cf the MR register and 
break contact of the CO relay to ground on cam J, operating the register, 
which records the number of tests performed by this circuit. The operation 
of the register also closes a circuit from ground on its armature advancing 
the timing switch to noimal. With the R-2 switch normal a circuit is closed 
from ground on the make contact of the MR register, cam F, R-2, cam B, R-l 
advancing the testing switch to noimal. 

15. Should an incoming selector circuit under test show trouble, the 
test line circuit remains in the position which causes the incoming circuit 
to give trouble until prematura disconnection by the routine test circuit. 
When this occurs, the final circuit releases the terminals of this line in 
turn releasing the 00 relay. From this point the circuit is restored to nor- 
mal as described in the paragraph above. 


i 




(5 Pages) Page #6, 
Issue 1 - 31-502263 
March 16, 1922. 


CIRCUIT RK r TI f 


0006 any? 
0003 am? 


Oil amp 
010 amp 


021 amp 


E88 

(PC-1) 

(PU-2) 


Read j . . 004 amp 
Test .0033 ana 


Minimum air gap. .023" 
Minimum Fellow .003" 


'L3GTRI0AL RC'TJ IF 2 7 OUTS 


Test in series with 
IMP condenser and 
7300 ohms resistance 
at exchange ringing 
voltage. 


APPROVED - C 


SIUYT3R, C.K.l 



